The family Cytophagaceae in the phylum Bacteroidetes was first proposed by Stanier [1] . Members of this family are widely distributed and have been isolated from a variety of habitats, such as aquatic ecosystems [2] [3] [4] , soil [5] and air [6] . At the time of writing this paper, this family comprises 31 identified genera (www.bacterio.net/-classifphyla.html#cytophagaceae), including three recently established genera Fluviimonas [7] , Huanghella [5] and Lacihabitans [8] .
Arsenic (As) contamination in paddy soils has become a topic of great concern due to its harmful effects on rice yield [9] and food safety [10, 11] . Arsenic contamination is widespread in South and Southeast Asia, where rice is consumed by the local populations as the staple food [10, 12] . The toxicity and bioavailability of As depend on its chemical form. Thus, a better understanding the As biogeochemical processes in paddy soils is of paramount importance. Key processes of the As biogeochemistry in the terrestrial environment include As reduction and oxidation, As methylation, demethylation and volatilization, with microbes as the key driver of these transformations. Microbial As methylation in paddy soil is the main source of methylated As species taken up by rice plants [13] . In addition, microbial As methylation can produce volatile methylarsine gases [14, 15] , which have been detected in the air above paddy fields [14] . To date, there is little information about the specific micro-organisms in paddy soils mediating both As methylation and volatilization. Recently, we isolated a bacterium strain, named SM-1 T , from an As-contaminated paddy soil in Shimen city, Hunan province, China, which showed strong abilities to methylate and volatilize As [16] . We also cloned and characterized the function of a novel As(III) S-adenosylmethionine (SAM) methyltransferase gene, ArarsM, from this strain [16] . Strain SM-1 T was preliminarily identified as a member of the family Cytophagaceae [16] . In this study, the physiological and biochemical properties of strain SM-1 T were characterized. Based on these characteristics and the 16S rRNA gene sequence, strain SM-1 T is identified as a novel genus and species in the family Cytophagaceae.
The almost-complete 16S rRNA gene sequence (1470 bp) of strain SM-1 T was obtained and analysed [16] . T (85.9 %). These values are significantly lower than the threshold level of 95 % that is often used to delineate a potential new genus [17] . Phylogenetic trees based on 16S rRNA gene sequences were also constructed by MEGA 5.0 using the neighbour-joining [18] , maximum-parsimony [19] and maximum-likelihood methods [20] , and their quality were evaluated by bootstrap analysis based on 1000 resamplings of the sequences [21] . In the Neighbour-joining tree ( Fig. 1) 
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Escherichia coli morphology, dimensions and flagellation were examined by scanning electron microscopy (SEM; S-3000N, Hitachi) and transmission electron microscopy (TEM; H-7650, Hitachi). For SEM and TEM, cells were grown for 3 days on R2A agar at 30 C. The motility and Gram-staining tests were performed using the methods described by Suzuki et al. [22] and Buck [23] , respectively. The oxidase activity was measured by using 1 % N,N,N¢,N¢-tetramethyl-1,4-phenylenediamine, and the catalase activity was determined by observing the production of bubbles after the addition of 3 % (v/v) hydrogen peroxide (H 2 O 2 ) [24] . The presence of flexirubin-type pigments was investigated by using a 20 % (w/v) KOH solution [25] . Growth at different temperatures (4, 10, 15, 20, 25, 30, 37, 40 , 45 and 50 C), pH [4.0-10.0 at 1.0 pH unit increments, adjusted prior to sterilization using 10 mM MES (pH 4, 5), HEPES (pH 6-8) or AMPSO (pH 9, 10) as biological buffers [26] , was determined in R2A broth for 5 days. Growth at different concentrations of NaCl (0-3 % at 0.5 % intervals, w/v) was determined on R2A agar plates at 22 C for up to 1 week. Anaerobic growth was tested on R2A agar at 22 C for 2 weeks in a GasPak (BBL) jar [5] . Hydrolysis of casein, tyrosine, Tween 80, starch and CM-cellulose were examined using the methods described by Weon et al. [27] . Antibiotic sensitivity was tested in R2A broth with the following antibiotics (each 50 µg ml À1 ): chloramphenicol; streptomycin; erythromycin; spectinomycin; kanamycin; bleomycin; gentamicin; tetracycline; and, ampicillin. Other physiological and biochemical characteristics were determined by using API 20NE, API 20E, API ZYM and API ID 32GN strips (bioM erieux) according to the manufacturer's instructions.
As described before [16] , cells of strain SM-1 T were Gramreaction-negative, strictly aerobic, non-motile, 0.4-0.8 µm wide, 2.3-9.1 µm long, non-flagellated and rod-shaped (Fig.  S1 , available in the online Supplementary Material). Growth occurred in R2A broth at temperatures between 15-45 C (optimum, 37 C) and pH 6.0-8.0 (optimum, 7.0). On R2A agar, growth occurred only with 0-0.5 % (w/v) NaCl. Other physiological characteristics are given in details in the genus and species descriptions below, and the selected characteristics that differentiate strain SM-1 T from the type species of closely related genera are shown in Table 1 . [28] . For this purpose, strain SM-1 T and three reference strains were grown on R2A medium at 22 C until the late exponential phase. Meanwhile, the respiratory quinine and polar lipid of strain SM-1 T were also analysed by the DSMZ. The DNA G+C content was determined by draft genome sequencing. Total DNA was obtained using CTAB extraction [29] and sequenced by Shanghai Majorbio Bio-Pharm Technology (Shanghai, China) using Illumina PE sequencing technology.
The cellular fatty acid profiles of strain SM-1 T and three reference strains are shown in Table 2 . The dominant fatty acids were summed C 16 : 1 !5c (52.9 %) and iso-C 15 : 0 (24.2 %). Although the fatty acid composition of strain T . All data were obtained from this study except for the DNA G+C contents of three reference strains with the references indicated. All strains were positive for alkaline phosphatase, esterase (C4), esterase lipase (C8), leucine arylamidase, valine arylamidase, cystine arylamidase, trypsin, a-chymotrypsin, acid phosphatase, naphthol-AS-BI-phosphohydrolase and N-acetyl-b-glucosaminidase activities, but negative for lipase (C14), bglucuronidase and a-fucosidase activities. All strains were negative for assimilation of L-arabinose, L-rhamnose, D-ribose, inositol, Dmannitol, potassium gluconate, capric acid, adipic acid, malic acid, trisodium citrate, phenylacetic acid, itaconic acid, suberic acid, sodium malonate, sodium acetate, lactic acid, L-alanine, potassium 5-ketogluconate, 3-hydroxybenzoic acid, L-serine, L-fucose, D-sorbitol, propionic acid, valeric acid, L-histidine, potassium 2-ketogluconate, 3-hydroxybutyric acid, 4-hydroxybenzoic acid, L-proline. +, Positive; -, negative. Oxidase activity -
Hydrolysis of:
Assimilation of (API 20 NE, 32 GN)
DNA G+C content (mol%) 51.5 55.0* 52.0 † 56.1 ‡ *Data from Weon et al. [27] . †Data from Filippini et al. [30] . ‡Data from Jiang et al. [5] .
SM-1
T was similar to the closely related neighbours, strain SM-1 T could be distinguished from other strains by a large proportion of two of the above-mentioned fatty acids, a small proportion of summed feature 3, the presence of C 13 : 1 at 12-13 and the absence of C 17 : 0 2-OH, iso-C 17 : 1 !9c, C 18 : 0 , C 18 : 1 !9c and summed feature 4. Menaquinone 7 (MK-7) was found to be the only respiratory quinone in strain SM-1 T , in agreement with the observations for the type strains of the genus Fibrisoma and Huanghella [5, 30] . MK-7 was also the major respiratory quinine in R. lutea DSM 19387
T , but a small proportion of MK6 was also found [2] . Phosphatidylethanolamine (PE), an unidentified lipid (L) and an unidentified aminolipid 2 (AL2) were the major polar lipids of strain SM-1 T . In addition, another two unidentified lipids (L1 and L2), an unidentified aminolipid 1 (AL1) and three unidentified glycolipids (GL1, GL2 and GL3) were detected (Fig. S2) . Overall, the polar lipid profile of strain SM-1 T shared several similarities with the reference strains, but strain SM-1 T differed from others in the presence of L and GL1-GL3, and in the absence of seven unidentified lipids (L3-L9), three unidentified aminolipids (AL3-AL5), three unidentified aminophospholipids (PN1-PN3) and three unidentified phospholipids (PL1, PL3 and PL4) [5, 27, 30] .
The draft genome sequences of strain SM-1 T were determined and deposited in the GenBank database under the accession no. MORL00000000. Based on the draft genome sequences, the DNA G+C content was determined as 51.5 mol%, which is slightly lower than the values detected from the three reference strains [5, 27, 30] .
Taken together, strain SM-1 T is considered to represent a novel genus in the family Cytophagaceae, for which the name Arsenicibacter rosenii gen. nov., sp. nov. is proposed.
DESCRIPTION OF ARSENICIBACTER GEN. NOV.
Arsenicibacter (Ar.se.ni.ci.bac¢ter. L. n. arsenicum, arsenic; N.L. masc. n. bacter, rod or staff; N.L. masc. n. Arsenicibacter, a rod metabolizing arsenic).
Cells are Gram-reaction-negative, strictly aerobic, nonmotile, non-flagellated, rod-shaped, oxidase-negative and catalase-positive. No flexirubin-type pigments are produced. The major cellular fatty acids are summed C 16 : 1 !5c and iso-C 15 : 0 . The respiratory quinone is MK7. The major polar lipids are phosphatidylethanolamine, an unidentified lipid (L) and an unidentified aminolipid 2 (AL2). Based on the phylogenetic analysis, the genus is a member of the family Cytophagaceae within the phylum Bacteroidetes. The type species is Arsenicibacter rosenii.
DESCRIPTION OF ARSENICIBACTER ROSENII SP. NOV.
Arsenicibacter rosenii (ro.sen¢ i.i. N.L. masc. gen. n. rosenii of Rosen, to honour Prof. Barry P. Rosen, a respected microbiologist and biochemist, for his great contributions in the field of microbial arsenic transformation, especially in As methylation).
In addition to the characteristics given for the genus, cells are 0.4-0.8 µm wide and 2.3-9.1 µm long. Colonies are orange, convex, circular and smooth on R2A agar after incubation for 3 days on R2A agar at 30 C. Growth is better on R2A agar than on ST10 À1 agar, but not observed on LB agar. Growth is observed on R2A broth at 15-45 C (optimum, 37 C) and pH 6.0-8.0 (optimum, 7.0), in R2A agar with 0-0.5 % (w/v) NaCl. Hydrolyses tyrosine, but not casein, Tween 80, starch and CM-cellulose. In API ZYM tests, positive results for alkaline phosphatase, esterase (C4), esterase lipase (C8), leucine arylamidase, valine arylamidase, cystine arylamidase, trypsin, a-chymotrypsin, acid phosphatase, naphthol-AS-BI-phosphohydrolase, N-acetyl-bglucosaminidase, a-galactosidase, b-galactosidase, aglucosidase, b-glucosidase and a-mannosidase activities, but negative results for lipase (C14), b-glucuronidase and a-fucosidase activities. In API 20NE and API 20E strips, The genomic DNA G+C content is 51.5 mol%.
The type strain, SM-1 T (=CCTCC AB 2017086 T =KCTC 52624 T ), was isolated from an arsenic-contaminated paddy soil sample collected in Shimen city, Hunan province, China.
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